A retrospective casenote review was performed to identify anaesthetic challenges relevant to the opioid-dependent obstetric population. Medical records showed that of the 7,449 deliveries during a 24 month period, 85 women (1.1%) were taking regular opioids such as methadone and/or heroin. Of these 67 (79%) received anaesthetic services, ten of whom (11.7%) were referred antenatally. Forty opioid-dependent women (47%) received epidural analgesia in labour compared with the overall hospital rate of 38%. Twenty-three women (27%) delivered by caesarean section: five received general anaesthesia, five combined spinal anaesthesia, five spinal anaesthesia and eight epidural anaesthesia. Twenty opioid-dependent women (23.5%) had documented problems related to labour analgesia and 17 (74%) had problems with analgesia after caesarean section. A variety of postoperative analgesia methods were administered in addition to maintenance methadone. Fourteen patients (16.5%) had difficult intravenous access and seven "arrest" calls were documented. One anaesthetist was exposed to hepatitis C. This review demonstrates the demands placed on obstetric anaesthetic services by opioid-dependent women. Early antenatal referral for anaesthetic review is recommended.
Opioid dependency is a common problem in Australian mothers presenting for acute care. Heroin use has a reported prevalence of 6.9 per 1,000 Australian adults aged 15-54 years 1 and there is also an increase in the incidence of prescribed methadone and morphine 2 . Opioid dependence increases the risk to both mother and baby [3] [4] [5] [6] when presenting for obstetric care. A controlled study of drug-dependent women showed an increased incidence of epidural analgesia, difficult intravenous (IV) access and complications associated with central venous catheter placement 7 . The various approaches to postoperative analgesia 8 and pain management in opioid tolerant patients have been reported previously 9, 10 . However, issues regarding labour analgesia and peri-operative pain management following lower segment caesarean section have not been addressed. Two reports recommend pain management strategies for pregnant methadone-maintained patients but do not provide supporting data 11, 12 . Anaesthetic issues relevant to the opioid-dependent obstetric population have not been reported previously, with the exception of a single case report relating to the management of caesarean section 13 . Anecdotal reports from staff in our tertiary metropolitan obstetric unit were that anaesthetic workload was considerably increased by this patient group. We therefore retrospectively reviewed anaesthetic records and casenotes of opioid-dependent mothers who had delivered at our institution over the previous two years, in order to identify the anaesthetic and analgesic challenges these patients present. This review was part of ongoing improvements to the delivery of obstetric anaesthesia services at our hospital.
METHODS
Women's and Children's Hospital (WCH) perinatal database of computerized records of all deliveries was searched for obstetric patient listings using the term "substance abuse". Potentially relevant patients to this review were flagged and the casenotes reviewed. Women who delivered at >20 weeks gestation were identified over a 24 month period. Those women taking regular opioids, and those admitting heroin use during pregnancy in the absence of acute pain were defined as opioid-dependent. Baseline data from retrieved casenotes of opioid-dependent women were recorded. These included age, race, medical problems and drug-related issues. Obstetric data included parity, gestation, mode of delivery and complications. Antenatal referral to the anaesthesia department, analgesia for labour, anaesthesia for delivery, postoperative analgesia and problems related to analgesia or anaesthesia were recorded as outcome measures. Problems were defined as any comment written in the casenotes or anaesthetic records by staff members deemed to be adverse and related to analgesia or anaesthesia by the reviewer. Data were also collected regarding other anaesthetic services, such as IV access, pain consultations and emergency arrest team calls. Data is reported as descriptive statistics with 95% confidence intervals (CI) and P values where appropriate (P<0.05 was considered significant).
RESULTS

Patient description
Our database search of substance abuse for the two-year period identified 224 patients from a total of 7,449 deliveries. This gives a frequency of abuse of 30 per 1,000 deliveries. Regular opioids were taken during pregnancy by 83 of these women. Other drug use included 71 women using marijuana, 31 amphetamines, five benzodiazepines, three cocaine and one ecstasy. There were also 10 ex-drug users. Two women delivered twice during this period. Each birth was considered separately, making a total of 85 deliveries from 83 opioid-dependent women. This represents just over 1.1% of all births in our institution (frequency of opioid-dependence of 11 per 1,000 deliveries).
The mean age of the opioid-dependent women was 27.7 years, gestation 37.4 weeks, parity 1.6 and gravidity 4.1. There were 53 spontaneous vaginal births (62.3%), nine instrumental deliveries (10.5%) and 23 caesarean sections (27.1%), six of which were elective and 17 emergency. Fifty-eight women (68.2%) had a medical or an obstetric complication. Antenatal screening showed that 68 women (80.0%) were positive for hepatitis C, eight (9.4%) positive for hepatitis B and none for HIV. Fifty-eight were Caucasian (68.2%), seven Aboriginal (8.2%), one Asian (1.1%) and 19 of unknown ethnic origin (22.3%). Table 1 shows the range of opioids taken by these women during their pregnancies. The majority took methadone throughout pregnancy for the treatment of previous heroin addiction. The mean dose amongst the 67 women taking methadone was 39.1 mg/day, calculated from the dose taken at the time of delivery. The dose had, in most cases, significantly reduced over the course of the pregnancy. All the women taking regular methadone continued at their usual dose during their hospital stay, as arranged by the obstetric team in consultation with the Alcohol and Drug Advisory Service. No problems were associated with maintenance methadone and there were no reports of withdrawal symptoms in the methadone maintained patients. One patient took methadone for the treatment of pethidine addiction in association with chronic pain. There were two women taking heroin who had withdrawal symptoms documented during antenatal admissions and another had alcohol withdrawal symptoms and a seizure out of hospital. None of the women with withdrawal symptoms had anaesthetic involvement at the time. Other drugs were taken in addition to opioids (Table 1 ) and the mean number of psychoactive drugs taken per patient was 2.3. Figure 1 shows the anaesthetic services provided during the pregnancies and birth. Sixty-seven women (79%) required anaesthetic services during their pregnancy and delivery. Our Women's Anaesthesia Department has a system by which the obstetric team can refer high-risk patients for antenatal anaesthetic consultation. Only 10 of the women (11.7%) were referred in this way. Four women had prolonged antenatal admissions associated with pain (lumbar, abdominal and pelvic instability) and required anaesthetic advice to optimize their analgesia. Forty mothers requested and received an epidural for labour analgesia (47% of overall deliveries or 57% of those who laboured). This was the most common form of labour analgesia ( Table 2 ). Midwives in our institution administer intermittent bolus doses of 0.125% bupivacaine, or 0.2% ropivacaine, and fentanyl (2-4 µg/ml), after establishment of the block by the anaesthetist. Only two women received methadone for analgesia in labour. 495 Anaesthetics were given for 23 caesarean sections: five general anaesthetics (GA), five combined spinal epidurals (CSE), five spinals and eight epidurals. Supplemental analgesia (most commonly nitrous oxide and intravenous fentanyl but also ketamine and midazolam) was given for 12 (67% of total) regional anaesthetics. Seven instrumental deliveries required epidural "top-ups" by an anaesthetist and intravenous fentanyl was administered for two instrumental deliveries. A problem with labour analgesia was documented for 20 of the 70 opioid-dependent women who laboured (28%). Most commonly this was incomplete or inadequate analgesia (Table 3) . Table 4 details problems that women had with their anaesthesia and postoperative analgesia. Two of the three patients who had tubal ligation and caesarean section under regional anaesthesia (one spinal, one CSE) had significant pain during the tubal ligation. Epidural catheters inserted for labour analgesia were used to provide anaesthesia for 13 deliveries (instrumental and caesarean section). Although none of these has failed anaesthesia, as indicated above supplementation was frequently administered. Postoperative analgesia for the 23 women who had caesarean section was achieved by several methods ( Table 5 ). The anaesthetist plans analgesic management and patients are followed up on a daily basis. A multimodal approach, using a combination of opioid (intravenous, epidural or intrathecal), diclofenac and paracetamol, was used in most patients. If the patient regularly took methadone, this was also maintained. Seventeen of the 23 caesarean section patients (73.9%) had a problem with postoperative analgesia ( Table 4 ). The common problems were complaints of inadequate analgesia and higher doses or frequency of administration.
Anaesthetic services
CHALLENGES OF OPIOID-DEPENDENCY
There was no difference in the proportion of opioid-dependent women 5/23 (21.7%) compared with non opioid-dependent women 288/1942 (14.8%) having GA for caesarean section during the time period of this review (P=0.53). Similarly there was no difference in the proportion of opioid-dependent women 40/85 (47%) compared with non opioiddependent women 2775/7364 (37.7%) using epidural analgesia in labour (P=0.097).
Fourteen patients had difficult IV access. Central venous access was required on two occasions, one via the internal and one the external jugular vein. The other women had peripheral IV cannulas inserted by anaesthetists. One patient had phlebitis present on presentation to the hospital and this was treated.
An anaesthetist is a member of the arrest team and seven attendances to emergency arrest calls were documented for the opioid-dependent women ( Table  6 ). There were no true respiratory or cardiac arrests documented and the "arrest" calls were not associated with the use of spinal, epidural or intravenous patient-controlled opioids. Similar information was not available for the non opioid-dependent women at the time of performing this review but is now being collected. Heroin use in pregnancy featured in all the "arrest" calls to opioid-dependent women, suggesting a possible association between heroin use in pregnancy and in-hospital critical events.
Twenty-two of the opioid dependent women (26%) required pain consultations in addition to our usual analgesia surveillance. In-patient pain consultations involved a challenge in locating the patient, as evidenced by frequent case record notation that the patient was not in her room or on the ward. One patient was still receiving anaesthetic review with regard to chronic back pain which she attributed to her epidural in labour, two years after her delivery.
DISCUSSION
Our results demonstrate the demands that this group of women place on anaesthetic services during pregnancy and childbirth. One challenge to the obstetric anaesthetist is that of workload. Despite 51 spontaneous deliveries (60%), 67 women (79%) required an anaesthetic service. The rate of epidural insertion was higher than the overall hospital rate. Although our study did not have the power to show a significant difference, this finding is consistent with previously reports of high rates of epidural insertion 
Methodology Issues
Our audit is likely to have underestimated the true number of opioid-dependent women because those taking opioids for the treatment of chronic pain are not always clearly identified in the perinatal database. Any woman not disclosing opioid use to staff would also have been missed in this audit. The study was also limited by the quality of casenote documentation. The outcome measures chosen for review were those thought most relevant to the delivery of obstetric anaesthesia services at our institution. The external validity of our results could be questioned, because they are institution specific and may not be relevant to the delivery of obstetric anaesthesia services elsewhere. The internal validity of future reviews could be improved by conducting a prospective review in the delivery suite with case-matched controls. This approach is likely to be more effective in identifying all opioid-dependent women.
Anaesthesia/Analgesia problems
The obstetric team referred patients to the Drug and Alcohol Service for advice regarding methadone maintenance in pregnancy, but rarely referred to the anaesthesia department. Although there were some antenatal referrals (11.7%), given the frequency of analgesia problems, we believe that all opioiddependent women would benefit from an antenatal plan for analgesia. It has been recommended that patients recovering from drug addiction should have a clear strategy for pain management established 14 . This can be difficult given the unpredictability of the obstetric setting. The antenatal consultative approach between the obstetricians and staff of Drug and Alcohol Services should be extended to include the anaesthetist. These women frequently experience analgesia-related problems, particularly incomplete analgesia, during the peri-partum period.
Two patients received their usual methadone as an analgesic in labour. This is not recommended because methadone is frequently ineffective for acute pain management in opioid-dependent patients 11 . Our finding of frequent extra analgesia requirements during regional anaesthesia for caesarean section is consistent with the theory of opioid-induced abnormal pain sensitivity (so-called morphine hyperalgesia) 15 . Analgesia protocols and practices need to take account of such theories.
Tramadol, partial opioid agonists such as buprenorphine and agonist/antagonists are not recommended 11, 16 and were not documented as being used in this review.
Postoperative analgesia was problematic, with 74% of caesarean section patients experiencing problems. This is consistent with the high pain scores noted previously when opioid-tolerant patients experience 498 B. CASSIDY, A. M. CYNA Anaesthesia and Intensive Care, Vol. 32, No. 4, August 2004 8 . These women often require frequent postoperative review by nursing and medical staff to titrate and optimize analgesia, due to the wide variation in requirement. The dose and frequency of opioid analgesic requirement is higher than routine in opioid-dependent populations 11 . Intermittent epidural pethidine appeared to be insufficient for this group of patients. Perhaps postoperative epidural infusions of local anaesthetic and fentanyl might provide superior analgesia, as suggested for chronic pain and drug addicted patients 9, 14 . This is not routine in our institution but was used for two women in our review. Epidural infusions in our institution are managed in the high-dependency unit whereas intermittent epidural pethidine is managed on the post-natal ward. This may explain the limited number of infusions used, despite the frequency of analgesia problems.
Oral methadone maintenance was not recorded as a problem postoperatively, possibly because women usually return quickly to an oral diet. Reintroducing oral methadone as soon as possible has been described previously in postoperative drug addicts 17 . Only 50% of the postoperative patients were given diclofenac. In view of the opioid-sparing and analgesic effect 18 , non-steroidal analgesics could have been used more frequently as part of a multimodal analgesia strategy.
Other problems
Difficulty with IV access is well described in similar populations 7 and two women received central venous access without complication. Early referral of these patients to an anaesthetist is recommended. The majority of the women studied (80%) were hepatitis C virus (HCV) positive on antenatal screening. This is a high proportion compared to Australian studies of injecting drug users in whom HCV rates are 50 to 70% 19 . Thrombocytopenia and prolongation of prothrombin time are features of chronic hepatitis C infection 20 . Consideration should be given to the possibility of coagulopathy in these women, with implications for regional anaesthesia. It was not evident from the case notes reviewed whether coagulation studies or liver function tests were routinely performed. Another consideration for our department is the risk of disease transmission to staff. Noted in the audit was one anaesthetist who did experience an exposure to blood/body fluid via an eyesplash from a HCVpositive woman during insertion of an epidural catheter. In addition to patients taking opioids, we also identified a large population of amphetamine users, as is consistent with a previous report 21 .
Implications for practice
Opioid-dependent obstetric patients present challenges to the anaesthetist such as the risk of hepatitis C transmission, frequent "arrest" calls, problems achieving adequate analgesia during childbirth, and difficult IV access. Given the rate of multiple anaesthetic interventions, anaesthetic review prior to labour would allow a high risk plan to be made and the patient to be reassured that pain management is a priority 10, 14 . We now encourage the obstetric team to refer these patients, using the high-risk anaesthesia referral system already in place. We have suggested an algorithm (Figure 2) for the peripartum management of the opioid-dependent woman. Rather than routine analgesia protocols with limited flexibility, these women need frequent assessment of analgesic requirements.
Resources to provide specialist IV, acute and chronic pain and arrest team services should be in place. The indications for an emergency arrest call should be reviewed. Precautions need to be taken to prevent blood/body fluid exposure during procedures.
Implications for research
A prospective study of opioid-dependent women with case-matched controls would improve upon the data included in this study. Such a study could be extended to included other substances of abuse, for example amphetamines.
